Objective-To determine whether the use of thermal pants might reduce the risk of hamstring injury in rugby players. Methods-44 male rugby players from the Cape Province, South Africa, who had previously suffered a hamstring injury were given the choice of wearing thermal warming pants or not, and were then monitored for the development of hamstring injuries during the 1992 season. Results-In the group who wore warmers some of the time, the injury rate was significantly lower when using the warmers (3 injuries/1000 playing hours) than when not (57/1000 playing hours). There was no difference in injury rates between groups who either wore warmers all the time or none of the time, probably because the number who wore the warmers all the time was small (n = 5). Eighteen percent of the injuries recurred at exactly the same site in the muscle and within 12 d of returning to rugby after the initial injury. The incidence of injury was high in the first three weeks of the season and again in the same period after the mid-season break. More than 80% of all match and practice time lost by these players during the study was a direct result of their hamstring injuries. Conclusions-Thermal pants may have a role in preventing recurrent hamstring injuries but other factors such as inadequate preseason training and incomplete rehabilitation after injury are likely to be more significant risk factors for injury. (BrJ Sports Med 1996;30:57-60) 
The hamstring muscles, which are biarticular muscles with a predominance of fast twitch fibres' are the most commonly injured muscles in athletes.2 3 These injuries can be devastating because they frequently heal slowly and often become recurrent as a result of inadequate treatment and rehabilitation. ' 3 4 Many of these injuries are believed to be avoidable.2 4 Aetiological risk factors that have been identified for these injuries include inadequate warm up, incorrect stretching, inflexibility, muscle strength imbalance, fatigue, previous injury, intramuscular corticosteroid injections, and return to activity before complete rehabilitation following injury.lA In addition, recent research on rabbit muscle has shown that muscle warming increases the amount of force and length of stretch necessary to tear the muscle.5 6 This suggests that warming of muscle might reduce the probability that it will be injured during exercise. 7 Interestingly, recent rugby seasons have been characterised by an increasing use by rugby players of thermal or neoprene pants. The practice seems to have evolved spontaneously and without any scientific assessment of its value. Accordingly we wished to determine whether the use of these pants might reduce the risk of hamstring injury.
Methods
Sixty rugby players from 10 Western Cape clubs who reported that they had missed seven days of rugby or more due to a hamstring injury during either of the previous two playing seasons, were identified as subjects. Subjects gave their informed consent to be monitored for the duration of the 1992 Table 1 shows the total playing time (h) completed by 44 subjects, the hours played while wearing thermal pants, the total hours missed as the result of any injury, and the hours missed specifically due to hamstring injury. Thermal pants were worn for nearly half of the time spent in practice (48%) or in match play (49%). Injury caused players to miss 39% of the scheduled match hours; 85% of this lost playing time was due to hamstring injuries. Similarly players missed 42% of the scheduled practice hours, 83% as a result of hamstring injuries. less (P < 0 05) than the incidence in the group who wore no protection.
INJURY RATES

SURVIVAL TIMES TO INJURY -GROUPS I AND II
The survival curves for groups I and II are shown in the figure. The mean (SE) survival time without injury for players in group I was 24 8(3) h, and for players in group II was 35-2 (7 8) h; these values were not significantly different (P = 0-23). But at the end of the study the five players in group I were still not injured after 58-5 h, whereas all 17 players in group II had been injured after 62-0 h.
DETAILS ON INJURIES SUSTAINED DURING THE SEASON
Of the 60 hamstring injuries suffered by these players, 40% occurred during two three-week periods, at the start of the season and after the mid-season break; 42% recurred at exactly the same site as the previous injury; 90% were moderate or major tears; 55% occurred during practices and 45% during matches. Seventy eight percent of hamstring injuries suffered during match play occurred in the second half of the game.
Discussion
The main finding of this study was that the hamstring injury rate among players in group III was significantly lower when they wore the thermal pants than when they did not. This is especially interesting because of the possibility that players who believe that the use of these pants reduces the risk of injury would be more likely to wear them when they believed injury to be more likely.
Although no significant difference between injury rates was found between players who wore thermal pants at all times and those who never wore them, the former group consisted of only five players. The small sample size may have prevented a statistically significant finding. Furthermore the survival curves suggest that the group who wore thermal pants all the time had a longer injury-free period. Hence this study provides preliminary evidence which suggests that thermal pants might have a role in preventing recurrent hamstring injuries.
Other relevant findings were that 18% of the hamstring injuries in this study recurred at exactly the same site in the muscle and within 12 days of the player returning to rugby after the initial injury. This confirms the finding that many acute hamstring injuries become recurrent as a result of inadequate treatment or rehabilitation, with the athlete returning to active participation before full recovery has occurred.' 2
The high incidence of hamstring injury in the first three weeks of the season and in the first three weeks after the mid-season break supports the findings of Roux et all' who proposed that the reason was lack of "match fitness". Stanton and Purdam3 have suggested that many injuries occur because of "poor conditioning" at the beginning of a competitive season.
The importance of preventing hamstring injuries is shown by the findings that over 80% of all match and practice time lost by the injured players in this study was a direct result of their hamstring injuries. Muckle4 also found that the amount of playing time lost as a result of hamstring injuries was disproportionately high when compared to the overall incidence of this injury.
In summary, we have shown that the wearing of thermal pants can reduce the risk of hamstring injury during rugby. However, other risk factors for injury are probably more important. These include levels of pre-season physical fitness, correct warm up and stretching procedures before activity, and adequate rehabilitation before returning to activity following injury. 
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